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(54) FLOW-RATE MEASURING APPARATUS 



(57) Abstract: 

PURPOSE: To diagnose the fault of an ultrasonic 
flowmeter automatically. 

CONSTITUTION: This apparatus comprises: a flow-rate 
operating means 18 which computes the flow rate based 
on the signal of a timing means 16, which measures the 
propagating time between a first piezoelectric 
transducer 11 and a second piezoelectric transducer 12 
for transmitting and receiving the ultrasonic wave 
signal provided in a fluid pipe line 10, a temperature 
detector 22 which detects the temperature of the fluid; 
and a fault diagnosing means 26 which judges the fault 
based on the compared values with the sound speeds, 
which are computed by the timing means 16 and the 
temperature detector 22, respectively. Thus, the faults 
of the piezoelectric transducers and the circuits can be 
diagnosed and judged without stopping the measurement. 
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1 

HMMMtoMBI 

c»*«i] »<M«KR»&n«*««**««3m 
*»R&*ffir**a*jit*Rfc, «#aR«ftfflT* 

c»*j©2] Ktt0§m££oT*a«Rarr«*aR 

[»*»3] K4Mm£Rt*&*ifi*Rft**RftSA 
l*n*M*rr«tH*¥R2:. »EIH»¥R©a*lc«:* 

He m b & t (d jt&a t r*rrr£¥w tt^ot 
^»^©<h, KftaftsatB-rsaaRiuafc. mee 

»*Ri*a*fc«am*l»R. 

[»*3H5] Rfl«RKR»*&*lA*RR9*RAR8 
T£H 1 SSr^Rtfffi 2 RR^fc, MERR? ffUOfcJK 

i»w*m-«-r*tn»*R^, REt»*R©fl»te*2 ^ 

€r«RS:IWJ-r*R*«»^Ri:, RBMV^Roa* 
<D5fe«tt«r«»"r*«ft»B^Rt, RffRRiRm-r 
saKRttWJ:. aEtW^RfcMERKRffiBfcfcJ: 

rsttM»ff¥R£:*a*.. WEtra^R©M««©5fc 

»M6] »#«»fc:R»t&na*««*ft»«*« 
mi smmm 2 a«^t, werr^p m©«« 

»IHt»«-r*IH»*Rt, ttEIH*¥RfcJ;9«a£ 
ffttJ-r*«a»S*R£, MrEtt*«ff^R®«4»K:£ 40 
^*mGRi»:*RoRn«Rjb-r«RRr*2:, 

s*wr*a**mai:. RB6aw»mi«»6»uib«:» 

RtRERRRUa^SJIEaUfcWRtoJfcRRfcio 
TttR*WJgT-5aRRR^Rt*«^L, WEJSWr#BB 
jybl«^ttM»HPf^R«^R$««RSn-nRR. 

[RAR7] RroB£Rtt&tifl*KR**MtSR 
T^mRft^fttfa^RBrF^ ±SK^eT»i:T8K 

MfiR0&bHft£«»«liHfcRfi3FR&. tt*tt 50 



^rW¥8-3 0 4 1 3 5 

2 

eRo»«»R©Ric»^i*T«R*jnH-r*«iR«» 

^R«h. «MKS*BitSl«ftHi»t, KrffiStt^p 
IB^e*fflUfc*3Sti»E«ftRffla^6*fflbfc#iS 
^©Jfc«Rfc,toTRI»*Wftr*«RRR^Rt*R 
RI«*KffRttK:RS]|t(f|l9J:Dt>^R0iEUlBl 
ftSR^rsttatHMSR. 

rhqimmhi] 

[0 0 0 1] 

&£®Rft*tta?«ttattattR&Hr«fea>Tfe 
[0 0 0 2] 

^ti^C, M^SSlco±^<i:T^^® : iP&lgR^2 
t3*«n©2f|Ril:fflaUTR^ HU»iaR4*6R 
«!§IK5€:frU RR^ljfc&RtoWafciMFRftJte 
U EOfitfR&RR^-CSaU &KIEIR6, Jttt 
HISS 7 ^6WWR8T h U *3^6tttt*T©l»|1II*«- 

[0 0 0 3] 

*©«a»aRR-cttRWFftir©a^»b3a:sfcj;«3 
TRaff£*e«!R&£i;*«^flx&$. mmmvux 

[0004] **Mtt±ERR&««-rs'bOTr, SR 

[0 0 0 5] 

[0006] -rftto-fe, «#«»fcRW5njB#««-* 

**«5«T« » 1 2 llli^ RRTfH1 

©fi«»ro*tt»-r*m**R£, 
^*«a**d^*»a«*#Rfc. 8MWR*Rurr 
&aRRtta&* m»*Ria*«fflBt»c*o*»i* 
n^iu b fc* jb tvtasM k «t o x&m &mi&r s rk 

[0 0 0 7] Rfe*BK:Rt*&ttR*fttt-l»*R 
«3«T *SS l R»T&t£3§ 2 RKr^t, Rf^fflOfe 
R»Wft»»-i-StH»#Rt. fH*#R©«*fcl6-2# 

s«ffia£* «ao±R«&R5e-r«***aRfe^R 

t» »»^RiREaRRfflatfcJ;0'tn*»Tj|Effll/ 
&*Rt©JtlM«[fcR*RaR36#RtK:J:-3Tttl»* 
W*-r*RRRR*Ri:«aAfct>«>"C**. 
[0 0 0 8] «#«B0)±«a:T«lcRW6tijH 

*««**»«*flrr*» i RRTfttfR 2 rk>t 
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3 

at* «#»«**ffl-r*aa*ffl»t, &timmv>¥- 

© Jt«<a t * -3 raw* **w»k^r t 

[0 0 0 9J *fc % tt*micR»*&ritt*tt«*eX 
1 IQbTftOI! 2 SI&TF^coe 
«SWft»*T*ttWr^Rt, «-«p^RO«^lc*rJ* 

K«kU»t, »i»*«iil«*ffl«tK:*o*n*t« 

[0 0 10] «ft«»K»W6njB*«t«-^S95 
«g*rr l «Hr? RtX* 2 S»rP t , i^»^P^oe 
«»W€«-»T*tW*Rt, f«^RK:,kDR*£* 

mrs«a«»*Rt, Maw^Roflwics:*** 
^s^tag§t> e*^ra^^smbfe*^tMffi^ttig 

l*MK¥R2:*«X.. XMM'B^IV^tkMriNR^RCff 
[0 0 11] *fc, Kfl«K(cRlt&tiS*ttfll*«9l 

aser** i awraktwii 2 awf t, -k«*» ^tse 

fF«^6±«Eto*«rF<0««««O««#Rt, 8 

»^m«s©ja**e«s**iiiff'5»ojgu#Rt, 
&*at!^*ffl«^6»fflbfc«at©jttt*fcj;o 

T«*««^*«IW»f*Rt«»A, ttPMMffmb 
[0 0 12] 

t^it^La^fij5£T^ 5 bO*e^^o 
[0 0 13] 

*««Mrr *» i 1 1 t»rr*» 2 an?- 1 
2*t«n*ipjfci3RsnTVi*. i3ttsiitfii 
^<o»«ek, 14^2 mm? 1 2 -csi9Ufc«*i© 

vxvammn^m 1 8 fc*$v>T««£#«>s. 1 9 \m 
2 o*iE»r*. «a«»#R2 lwie^ai 



(3) ^¥8-3 04 1 3 5 

£ o TMolSl:J;o Tt££ £ ffiB«*jHR*£pR 
2 3T?»irrs. V9R£?R2 4«SE#©fflBl:J:^ 

TW5«*My Hjxisstfe t tc i o Tis^-r 

5<Z)-?fc£o WS£SIJ¥^R2 1 t 2 3 ©«4Stttfc«J*R 

2 sTit^^n^o =&mm&^m2 1 12 3, wa&fc 

^R2 4, Jttt^R2 5 tT»l»»lff¥R2 6S»«"T 

a. 

[0 0 14] Xfciftto^TRBt*. X^-h^R 

1 9te±oThu*iais2 o^&naiaKi 3^tx 

i0 *l»«nf 1 1^6«*«^3l«$n, $2£«if 1 2 

*manfct*w-Rr*Ri 6-cmj#[hj&&2 o^&jtut 
t€r©e««rwt asflcoa 1 1 ia> 

Rl 8\Z$>^Xffim*$t&Z>* COfH»*Rl 6 0«-9 

MS^wgg2 2oflm^&«ff(oaM^K»T«^6 

&p ^3§®»^R2 1 T**fc««©*JBi«Jt»J|[^ 
R2 3T*«6^3aai±©*jStSJt«^R2 5 TJt« 

u ^©ffl©a*#<ffiatr*t#sfei»t«wu eik 

[0 0 15] fM^2 4H f)7><Dmm\Z&-z>X 

[0 0 16] H2tt»2©SaB«7f»D, flbfcflESRfi 
^R2 7TMfcr*«««H©»*«fcRj£T*fe<DT 
£©&*8ESiS!«¥R2 7Tjttt*Rte»jE*a 
A3o 2LO»iEttR3e*5S»**R2 l TO#ac?)SI« 

^ [00 17] B3»S3 ©*««rCfc D, SS 1 1 

i^6a«t»2«»i 2-e«<rr*»frt, ^2® 
sft^i 2^6a«bjBuaffi n?a«f *»dt« 

8 \z «fc d s ±m^<Dfcmmm t ±«w> & t m^o 
fi*»moa&*a«ii#Ri 8-c«jn,«s£3jw> 

So *&*a«J|[^R2 lTttT«^6-h«^0E>e«» 
M t S T«^©e«Kr W©5Fi%ffl[^ Z&mZT&tb 

^>o eios^SJc^o^aitDSiajj^b^u^ct 

50 [0 0 18] H4ttS4<D«KfflT&t>. »Jfe*ffl*R 
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It 



(4) 

5 

[0 0 19] 0 5tt»5©*iMre*D* 0 

\zmwzn&i$m\zffift<Dmn%±!t)Z>T&mft3 o*^ 

^8 2 5 £f£Ii!) £>o ttffft 3 0 liSSESft 

»*si 8 0*«icj:oT(wr«. nx.ixmxmitx 10 

fMgfi2 lt2 3 O«t)ft56bT*0 

[0 0 2 0] 0 6tt»6CD*JB«T*D, ^2ilf 3 ^ 
TgMLfc{f^£Jfci|&[HlSSl 5T?*ffibfc«tt0igb* 

a 3 1 h u #hik 2 o ©scr^r 

[0 0 2 1] 

[0022] (i) w^KfcRw&njBWjftw-^^a 

*a*»fflTs*«aH»^Ri:, Mmueft«kUT«a 
flMftas^ ww^Riaflgttfflstfc^o^n-en* 

*8t*I^OT> tHW**Jl:-r*2ia:*c<WB : P^ 40 
[0 0 2 3] (2) Hfl«B£RI*&*ifl*tttt*e5B 

^stss i awnsyOTn 2 mmTt, mm=?m<Dfc 
attmen-a-rstM^R*:, »**Ro«#ic»tJ« 

«»«lffl*a*«IBMsRfc, tt«MUE«ttU a r«& 
«t«0±««*RfiT*«*Sf£«R^R 
<h, »»*Rtl»IB«^tH«tlcJ;0*n««aJ|[Bb 
<h © JtKffi t «**«R«*R fc K <fc o « 



^$§^8-3 0 4 1 3 5 

[0 0 2 4] (3) *ff«»©±J«tTWfcR»6*Tii 
*K«*l£f6«««"r*SII l Rtt?%tfNI 2 fi«r?£\ 

at, a<ra«ft*fflT*&«4fem&£. fi«wiBi©¥ 

©*MfcJ:oT»l*ftWftr**l«»»#Rt*«7L 

[0 0 2 5] (4) MflttKICRtt&ttttmrafeJB 
laRTJKWB 2 Rft^mofi 
RPWB*tH«-r*fH»*Rt. WWBoWl:!^* 

«8**i|[ffl-r*««jn»^Ri. «ft:fiflE&«m"rsfi 

*4felHS£. IH»#RtllflE*ffl«iKJ:0*n*r« 

[0 0 2 6] (5) KmKlcRlt&*UB*Rft*eX 

WWBftlW-rsfW^Rt, fH»*Rte±D»«*Ji 
BIT5»t9W*8t, «««#*Ra>fflWK:S^*i8 

^^^r^at^^^v X^HJhl«lcttl«IMIr?R«fP 

[0 0 2 7] (6) »{£«KfcRtt 5 

«*»"r*»ia» : PRtf»2«w? i t, ±tta^&TK 

&TK3^&±R2:0«n7ti!)9!AS«a)«ia^R&« « 

tt^mffisoavfteasaft isifT 5 a t> jg u ^r t . 

»DEL,®*£gfc*IaI»Rjg#R£, HfttfileoX 
tt»BB©«fcK^ViT»»*»fflr*««(W#Rfc, 

T«l»S:W3ers*»»»f^Ra:*«^, ttMEMRfMb 
«rfc««jrffll»J:Dfe*^»DjiU|ilRftRft-rsc5 

[^ i ] *36^z>s& i <d juswo«sm-ai»K<z)«w»^ 

[0 2] *»W<DS2©*M«©«««-W»B©«IW^ 

[0 3] MnoasomkMoaiamiitRcDMfp^' 
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